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DETAILED ACTION 

The instant application having Application No. 10/589419 filed on 8/15/06 is 
presented for examination by the examiner. 



Claim Objections 

Claims 2,14, and 1 6 are objected to because of the following informalities: 
claims use the term "and/or" which creates a problem in determining the scope of the 
claim. 

Claim Rejections - 35 USC § 101 

35U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claims 5, 6, and 11 are rejected under 35 U.S.C. 101 as directed to non-statutory 
subject matter of software, per se. The claim lacks the necessary physical articles or 
objects to constitute a machine or manufacture within the meaning of 35 U.S.C. 1 01 . It 
is clearly not a series of steps or acts to be a process nor is it a combination of chemical 
compounds to be a composition of matter. As such, they fail to fall within a statutory 
category. It is at best, function descriptive material per se. The language of the claim 
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fail to declare that the "computer-readable medium causing a computer to execute 
instructions" terminology that the courts have insisted upon. 

Descriptive material can be characterized as either "functional descriptive 
material" or "nonfunctional descriptive material." Both types of "descriptive material" are 
non-statutory when claimed as descriptive material per se, 33 F.3d at 1360, 31 USPQ2d 
at 1759. When functional descriptive material is recorded on some computer-readable 
medium, it becomes structurally and functionally interrelated to the medium and will be 
statutory in most cases since use of technology permits the function of the descriptive 
material to be realized. Compare In re Lowry, 32 F.3d 1579, 1583-84, 32 USPQ2d 
1031, 1035 (Fed.Cir. 1994). 

Merely claiming non-functional descriptive material, i.e., abstract ideas, stored on 
a computer-readable medium, in a computer, or on an electromagnetic carrier signal, 
does not make it statutory. See Diehr, 450 U.S. at 185-86, 209 USPQ at 8 (noting that 
the claims for an algorithm in Benson were unpatentable as abstract ideas because 
"[t]he sole practical application of the algorithm was in connection with the programming 
of a general purpose computer."). See MPEP 2106.01 [R-6]. 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
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1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

Claims 1, 5, and 7 are provisionally rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1 , 6, and 7 of 
copending Application No.1 0/578,1 55. Although the conflicting claims are not identical, 
they are not patentably distinct from each other because the method of calibrating a 



quantum key distribution system is common to both applications. 



Instant Application 10/589419 


Co-pending Application 10/578,155 


Claim 1 

A method of auto-calibrating a quantum 
key distribution (QKD) system having 
two encoding stations, a laser and a 
single-photon detector (SPD) unit, 
comprising: 

a) performing a laser gate scan by sending 
a laser gating signal to the laser and 
varying an arrival time T of the laser 
gating signal over a first select range 
R1 to determine an optimal arrival time 
TMAX that corresponds to an a first 
optimum number of photon counts from 


Claim 1 

A method of auto-calibrating a single- 
photon detector arranged to detect 
weak photon pulses in a quantum key 
distribution (QKD) system, comprising: 

a) performing a detector gate scan by 
sending a detector gate pulse to the 
single-photon detector and varying an 
arrival time T of the detector gating 
pulse over a first select range R1 to 
determine an optimal arrival time TMAX 
that corresponds to a maximum 
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the SPD unit for photon signals generated 
by the laser and exchanged between the 
two encoding stations; and 

b) performing laser gate dithering by 
varying the arrival time T over a second 
select range R2 surrounding TMAX to 
maintain either the first optimum 
number of photon counts or a second 
optimum number of photon counts count 
as optimum. 



number of photon counts NMAX from 
the single-photon detector; and 

b) performing detector gate dithering by 
varying the arrival time T over a second 
select range R2 surrounding TMAX to 
maintain the photon count at a 
maximum value. 



As highlighted above both claims are directed to the auto-calibration of a QKD 
system. The main difference is the wording. The instant application sending a signal 
and the co-pending application uses the word pulse. A signal and pulse are obviously 
synonymous in the context of the invention. Both claims perform the two parts analysis 
of photon counts over a R1 and R2 range to achieve a maximum value. Thus there is 
no patentable difference between the two claims. Similarly claims 5 and 7 are share 
these same commons features. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 
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Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming 
the subject matter which the applicant regards as his invention. 

Claims 7-10 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

As per claim 7, essential method steps are omitted. The claim is directed to a 
method of exchanging keys. However there are no steps involving the exchange of 
keys. The claim is directed to auto-calibrating a QKD system but none of the limitations 
involve a key of any kind. The dependent claims do not rectify this problem. 
Appropriate correction is required. 



Claim Rejections - 35 USC § 102 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 



Claims 1-16 are rejected under 35 U.S.C. 102(b) as being anticipated by "An 
Autocompensating Fiber-Optic Quantum Cryptography System Based on Polarization 
Splitting of Light" by Bethune and Risk, hereinafter Bethune. 

As per claims 1 , and 5, Bethune teaches a method of auto-calibrating a quantum 
key distribution (QKD) system having two encoding stations, a laser and a single-photon 
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detector (SPD) unit (Fig.1 ), comprising: 

a) performing a laser gate scan by sending a laser gating signal to the laser and varying 
an arrival time T [bias pulse delay] of the laser gating signal over a first select range R1 
to determine an optimal arrival time TMAX that corresponds to an a first optimum 
number of photon counts from the SPD unit for photon signals generated by the laser 
and exchanged between the two encoding stations (Fig. 3a); and 

b) performing laser gate dithering by varying the arrival time T over a second select 
range R2 [different range by adjusting the phase] surrounding TMAX to maintain either 
the first optimum number of photon counts or a second optimum number of photon 
counts count as optimum (Fig. 3a and pg. 343). 

As per claims 2 and 6, Bethune teaches the first and/or second optimum number 
of photon counts is/are count is either: 

i) a maximum number of detected photons NMAX (Fig. 3a), or 

ii) a maximum of the total number of photon counts N detected over a time interval 
divided by a number of double-clicks [dark counts] from the SPD unit over the time 
interval (Fig. 3b and pg. 343-344). 

As per claim 3, Bethune teaches terminating the laser gate dithering and 
performing another laser gate scan [test ran multiple times] (Fig. 3a). 

As per claim 4, Bethune teaches the QKD system includes a programmable 
controller and a computer readable medium, wherein the laser gating signal is provided 
by the controller, and wherein the method is embodied in the computer readable 
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medium such that the controller is capable of directing the QKD system to carry out acts 
a) and b) [computers in Fig. 1). 

As per claim 7, Bethune teaches a method of exchanging a key in a quantum key 
distribution (QKD) system having a laser and an SPD unit both operably coupled to a 
controller, comprising: 

exchanging photon signals between encoding stations in the QKD system, where the 
photon signals are generated by the laser (pg. 340); 

performing a first laser gate scan by sending laser gating signals from the controller to 
the laser over a range R1 of laser gating signal arrival times T (Fig. 3a); 
establishing from the first laser gate scan a first optimal arrival time TMAX for the laser 
gating signal corresponding to a first maximum number of photon counts NMAX from 
the detector SPD unit (pg. 343); 

terminating the first laser gate scan when the first TMAX is established [multiple tests on 
different delays]; and 

performing a first laser gate dither by the controller altering the arrival time T over a 
range of arrival times R2 [different phases] about the first TMAX to maintain either the 
first maximum number of photon counts NMAX or a different maximum number of 
photon counts N'MAX over the range R2 (pg. 343). 

As per claim Bethune teaches performing the first laser gate dither results in a 
new optimal arrival time TMAX [keeps the signal count rate maximized] (pg. 343, 
second column). 
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As per claim 9, Bethune teaches terminating the performing of the first laser gate 
dither [multiple delays and phases]; 
performing a second laser gate scan; 
terminating the second laser gate scan; and 
performing a second laser gate dither [second phase] (pg. 343). 

As per claim 10, Bethune teaches terminating and repeating the first laser gate 
dither periodically so as to perform a series of laser gate dithers (pg. 343 and Fig 3a). 

As per claim 1 1 , Bethune teaches a computer-readable medium having 
instructions embodied therein to direct a computer in a quantum key distribution (QKD) 
system adapted to control the operation of the QKD system to perform the following 
method of auto-calibrating of a QKD system (Fig. 1), the method comprising: 
sending photon signals between encoding stations in the QKD system, wherein the 
photon signals are generated by a laser in response to laser gating signals having 
associated arrival times T at the laser (pg. 340); 

performing a first laser gate scan by varying the arrival time T over a first range of 
arrival times R1 to establish a first optimal arrival time TMAX corresponding to a first 
maximum number of photon counts NMAX from a detector unit in one of the QKD 
stations (Fig. 3a); 

terminating the first laser gate scan when the first TMAX is established; and performing 
a first laser gate dither by altering the arrival time T over a second range [changes 
phase to maximize photon count] of arrival times R2 R1 about the first TMAX to 
maintain either a) the first maximum number of photon counts NMAX, or b) a different 
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maximum number of photon counts N'MAX over the second range R2 (Fig. 3a and pg. 
343 second column - pg. 344 first column). 

As per claim 12, Bethune teaches A method of auto-calibrating a quantum key 
distribution (QKD) system having a laser, a single-photon detector (SPD) unit and 
controller operably coupled to the laser and the SPD unit (pg. 340 and Fig. 1 ), 
comprising: 

generating photon signals with the laser by activating the laser with laser gating signals 
sent from the controller, the laser gating signals having an associated laser gating 
signal timing T (Fig. 3a); 

sending the photon signals between encoding stations in the QKD system (Fig. 1); 
performing a first laser gate scan to determine an optimum arrival time TMAX [[of a]] for 
the laser gating signals sent from a controller to arrive at the laser 
by obtaining a first optimum number of photon counts at the SPD unit (top part of Fig. 
3a); terminating the first laser gate scan when TMAX is established (multiple delays 
tested); and periodically dithering the laser gating signal arrival time about TMAX to 
maintain either the first optimum number of photon counts or a second optimum number 
of photon counts (bottom part of Fig. 3a, phase differences and pg. 343 second 
column). 

As per claim 13, Bethune teaches terminating the laser gating signal dithering; 
and performing a second another laser gate scan (Fig. 3a and pg. 343). 

As per claim 14, Bethune teaches the first and/or second optimum number of 
photon counts is is/are a maximum number of photon counts (Fig. 3a). 
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As per claim 15, Bethune teaches A method of auto-calibrating a quantum key 
distribution (QKD) system having two encoding stations, and a laser coupled to a 
controller in one of the encoding stations (Fig. 1), the method comprising: 
performing a laser gate scan to establish an optimum arrival time of a laser gating signal 
at the laser that corresponds to a first optimum number of photon counts from a single- 
photon detector (SPD) unit in one of the encoding stations when exchanging photon 
signals between the encoding stations (Fig. 3a); 
terminating the laser gate scan [multiple delay tests] (Fig. 3a); and 
performing a laser gate dither process by varying the arrival time of the laser gating 
signal around the optimal arrival time in order to provide minor adjustments to the arrival 
time that lead to the SPD unit yielding either the first optimum number of photon counts, 
or a second optimum number of photon counts (pg. 343-344). 

As per claim 16, Bethune teaches the first and/or second optimum number of 
photon counts is either a maximum number of photon counts (Fig. 3a), or a maximum of 
a total number of photon counts for a given interval divided by a number of double-clicks 
in the same interval (Fig. 3b). 



Conclusion 
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The following prior art has been found pertinent to the invention but has not been relied 
upon in the claim rejections. 

USP 6,342,701, to Kash teaches A method of auto-calibrating a quantum key 
distribution (QKD) system having two encoding stations, a laser and a single-photon 
detector (SPD) unit (Fig. 2), comprising: 

a) performing a laser gate scan by sending a laser gating signal to the laser and varying 
an arrival time T of the laser gating signal over a first select range R1 to determine an 
optimal arrival time TMAX that corresponds to an a first optimum number of photon 
counts from the SPD unit for photon signals generated by the laser and exchanged 
between the two encoding stations (Fig. 3). 

USP 6,104,986 to Arevalo teaches a method directed to any algorithm whereby the 
phase can be shifted ever so slightly to achieve a gain in performance. Once a range is 
determined, that range can be further divided to test for the best value in the range 
because changing the phase yields different results (Fig. 4 and col. 5, lines 44-55). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MICHAEL R. VAUGHAN whose telephone number is 
(571)270-7316. The examiner can normally be reached on Monday - Thursday, 7:30am 
- 5:00pm, EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ayaz Sheikh can be reached on 571-272-3795. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/M. R. V./ 

Examiner, Art Unit 2131 
/Syed Zia/ 

Primary Examiner, Art Unit 2131 



